Proteomic analysis of serum proteins in triple transgenic Alzheimer's disease mice: implications for identifying biomarkers for use to screen potential candidate therapeutic drugs for early Alzheimer's disease.
Alzheimer's disease (AD) is the most common fatal neurodegenerative disease affecting the elderly worldwide. There is an urgent need to identify novel biomarkers of early AD. This study aims to search for potential early protein biomarkers in serum from a triple transgenic (PS1M146V/APPSwe/TauP301L) mouse model. Proteomic analysis via two-dimensional fluorescence difference gel electrophoresis was performed on serum samples from wild-type (WT) and triple transgenic mice that were treated with or without coenzyme Q10 (CoQ10) (800 mg/kg body weight/day), a powerful endogenous antioxidant displaying therapeutic benefits against AD pathology and cognitive impairment in multiple AD mouse models, for a period of three months beginning at two months of age. A total of 15 differentially expressed serum proteins were identified between the WT and AD transgenic mice. The administration of CoQ10 was found to alter the changes in the differentially expressed serum proteins by upregulating 10 proteins and down-regulating 10 proteins. Among the proteins modulated by CoQ10, clusterin and α-2-macroglobulin were validated via ELISA assay. These findings revealed significant changes in serum proteins in the AD mouse model at an early pathological stage and demonstrated that administration of CoQ10 could modulate these changes in serum proteins. Our study suggested that these differentially expressed serum proteins could serve as potential protein biomarkers of early AD and that screening for potential candidate AD therapeutic drugs and monitoring of therapeutic effects could be performed via measurement of the changes in these differentially expressed serum proteins.